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COMPLETE SPECIFICATION 
Process and Apparatus for Preparation of Flavour Bases 



We, Pan-Citrus Corporation^ a corpora- 
doQ organised and existing under die laws of 
the State of California, Unitsed States of 
America, of 4956, Melrose Aveaue, City of 

S Los Angeks, State of California, United States 
of Ameiica, do hereby dedaie mvention, 
for which we pray th^ a patent may be granted 
to us, and the method by wMcb it is to be 
performed, to be paitkiulaiiy desci:R}ed in and 

10 by the following statemeot: — 

This invention! relaiss 'to an impnwed pro^ 
oess and apparam for gccpmag flavour 
bases, as hexeina£i}er defined^ irmi fruits 
including pteparing flavour bases from whole 

1' dtnis fniitS) mil as oranges, lemom^ limes, 
tangierines odi^ fruits where the fbvour 
is contained in both the ped and the juice. 
More paiticularly, tins invention relates to 
methods and apparatus for extracting flavour 

20 from firuits in such manner as to retam; the 
de5ira:ble aromatic flavour components and the 
natural pectin without the fonnatifloi rf 
bitterness or imdesirable flavour. 
The term "flavour base" used herein is 

25 intended to mean a concentrate or extract 
which is derived from a fruit and contains 
the flavouring components thereof in a con- 
centrated form. 
The present invention provides a continu- 

30 cus method for forming flavour bases, as 
hCTeinbefore d^ed, of fruits wherein the 
flavour components are initially extracted 
from a shredded mass of fruit by adding heated 
water thereto to produce an aqu^us liquid 

35 containing juices from the fruit at a tempera- 
ture between 90° F. and US'" F., and wherein 
the said liquid is continuously passed through 
shredded fruit, and heated water is added to 
said liquid if desired, until a desired concen- 

40 tradon of flavour contponents in said liquid is 
attained. 

The present invmtion further provides 
apparatus for preparing flavour bases of fruits 
comprising a shredder for shredding the fruit, 
45 a mechanical extractor for extracting juices 

[Price 3s. 6d,] 



from the shredded fruit, means for diluting 
the juice with heated water, thereby raismg 
the temperature of the resultant diluted juice 
to between 90"* F. and 145** R, and means for 
passing the heated diluted juice, with addi- 
tional heated water, if desired, through said 
shr«ided fruiL 

Flavour bases are at present made and sold 
in concentrated form, either sweetened or 
unsweetened, so that they may diereafter be 
diluted with water po form flavoured srft 
drink^ such as orange drinlss and lenKmade: 

According to the present invendoo, we ms 
able to produce flavour bases in which sub- 
scaittially all of the flavour components are 
retained as are the pectins in the natural fruit. 
As a result^ the .flavo\ir base is a truer repre- 
^ntatioia of the natural flavour, and the addi- 
tion d clouding agents such as bnxmlnated 
oil, or thickening agent^ such as gum^ ^bi- 
lizer, is unnecessary. 

Certain citrus fniit juices, e.g. the juice of 
navel oranges, have a tendency to become 
bitter after rektivdy short periods of storage. 
We have found, however, that if such juices 
are subjected to a heat treatment for a certain 
period, the production of bitter-flavour produ- 
cing substance is inhibited (pr such sub- 
stances are removed) and such juices in con- 
centrated or non<oncentrated form may be 
maintained in storage for a long period 
without developing a bitter taste. 

In accordance with one aspect of the 
present invention, a concentratdi flavour base 
IS prepared by mechanically masticating jhe 
fruit to break down the cellular structure, 
thereby forming a shredded mass of fruk^ and 
removing the flavour components therefrom 
by percolating through the shredded mass 
heatedj previously extracted juice containing 
flavour components. If desired, die shredded 
fruit may be subjeaed to at least two suds 
extractions in separate stages, so as to remove 
substantially all of the flavour components. 

By maintaining die flavour bas^ extract §p 
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formed at an devated temperature for some 
time after extractioD, the occurrence of bitter- 
flavour producing substances is inhibitei 
The accompanying drawing illustrates an 

5 exemplary embodiment <^ the invention and 
is a diagrammatic view, in the nature of a flow 
chart, illustrating one form of die apparatus 
usable in the process of the invention. 
Referring to the drawing there is shown an 

10 apparatus for continuously producing flavour 
bases of fruits. For this purpose diere is pro- 
vided a hopper 10 having an inlet opening 11 
through whidi fruit may be injxoduced into 
the hopper. Near the bottom of the hopper 

15 is a shredder or shredding device 12 p^vided 
with cutting blades and rotated by means of a 
shaft 13 dnven by a suitable electric mofra: 
14, While many forms of shredding devices 
may.be used, we prefer the particular type 

20 shown in die U.S. Patent Na 2,086,911, 
vfhsrw. the whole fruit is brought into contart 
with a rapidly-moving sihrpj^i^m^ surface 
.whereby the font is shraided in a plurality of 
substantially paralld planes extending trans- 
25 versely through the fruit, and high ^hr e^^'m^ 
speeds e.g. not less than 150O feet per minute 
for the shredding surface are preferred. 

From jhe shredder, the ^bredded fruit and 
juice dr<^5 through a tube IS to the lower 

30 end of a first stage extraaor 16. Hie first stage 
extractor includes an upwardly indined txibe 
forming a passage 17 having a foraminous 
screen 18 at its lower end ovedying a conduit 
19, so diat juices and sufBdendy fine solid 

35 partides may pass rhroudi the screen and 
mto die conduit, Within me tube 17 thare is 
provided a rotatable shA 20 adapted to be 
driven by suitable pulleys and bdts 21 con- 
nected, to a driving motor 22. The shaft 20 

40 forms part of a screw conveyor having blades 
23 provided with serrated outer edges 24, so 
that liquid may drain downwardly in the juba 
Communicating with the upper end of the 
tube 17 is a downwardly directed tube forming 

45 a passage 25 opening at its lower end to a 
finisher 26. The finisher includes a generally 
conical screen 27 having therein a rotatably 
mounted spiral bru^ 28 arranged to ba 
rotated so as to move fruit pulp 29 thgr^fn 

50 toward a discharge outlet 30. The finisher 26 
is formed with a conical bottom 31 oommum- 
eating with a pipe 32. 

A source of steam 35 and a source of water 
36 are provided, each controlled by suijable 

55 valves 37 and 38, so that the temperature of 
the water from the source 36 may be regula- 
ted. To assist in such regulation a thermo- 
meter 39 is provided. Heated water may thus 
be introduced into the pipe 47 and ti^ice into 

60 die tube 17, so that it may percdate down- 
wardly through d^e tube to the screen 18. 

The passage 19 communicates widi a pipe 
40 connected to the inlet of a pump 41 driven 
by a motor 42. The outlet of the pump disr 



charges into a pipe 43 in turn discharging 65 
into the tube 25. 

A second pump 44 has its inlet connected 
to the pipe 32 and its outlet to a pipe 45 vdth 
the pump 44 being driven by the motor 46. 
The pipe 45 communicates with a storage 70 
tank 50 through the medium of a conduit 
section 51 controlled by a valve 52 and also 
witii a pipe 53 controlled by a valve 54 and 
communicating with lie pipe 47. 

Suitable ±ennomecers 55 and 56 are pro- 75 
vided for observing and r^ulating the tem- 
perature in the lines 51 and 47, respectivdy. 

As illustrative of the process and the use 
of the apparatus a prefencd method of pre- 
paring orange flavour base is as follows: — 80 

Qrioges are fed to the hopper 10 of the 
apparatus at the rate of 30 pounds per mmute. 
The steam and water valves 37 and 38 are set 
to introduce v?ater into the upper end of die 
passage 17 at the rate of 10 pounds per 85 
minut& This results^ on the average, in a pulp 
disdiai]^ rate from the finisher 26 of 19 
pounds per mimite and a discharge of liquid 
extract mto tiie line 45 at tiie rate of 21 
pounds per minute. 90 

It is an important part of the invention to 
surround the shredd«i fruit widi extraction 
mediuni immediatdy the cellular structure of 
the fruit is exposed — ^thus starting the tem- 
perature and time control of enzyme activity 95 
immediatdy. The continuous, counjier-current 
type of extraction is also important to the 
dBSdenqr of the extraction and control of 
enzyme activity. 

The process is started up by introducing 100 
hot water at the upper end of the extractor 
16 in order to surround the shredded fruit 
with an extractant medium at the correct 
temperature and the entire volume of extract 
from the finisher is preferably circulated 105 
througih the extractor 16 via line 53 until 
the extractor is filled with Hquid. Tbe amoutit 
of hot water can then be regulated, usually 
reduced, when the mixture of water and 
extracted juice is recirculated through the 110 
extractor. When this has been accomplished, 
the valve 52 controlling the line 51 to the 
storage tank is opened so that 21 pounds per 
minute of liquid extract is run into the storage 
lanlc In normal operation the water introduced 115 
at the upper end of pipe 47 is regulated as 
to temperature^ so as to produce an extract- 
WBtcsc mixture temperature, entering die stor- 
age tank 50 of the order of 120** F. This tem- 
perature is essential only at the point where 120 
the ]m(xs are extracted from the shredded 
mass. In the example given, a water tempera- 
ture of about 190° F. will accomplish this 
result The temperature of the influent extrac- 
tion water is dependent upon the desired tem- 125 
parature of final extract-water mixtiire. 

The extract-water mixture passes down- 
wardly through the extractor passage 17, 
pasang by die serrated edges 24 of the 



i 



868,973 



3 



screw conveyor and picking up from the 
shredded fruit dierdn components of flavour 
which ultiniat:ely reach the screea 18 and 
conduit 19. The pump 41 then directs diis 

5 mix into the line 43 for discharge into the 
passage 25 eotedng the finisfaer. In the fim'gher 
the mix is further screened to remove coarse 
partides and seed fragments and the finisher, 
• of course removes liquid dinging to the pulp 

10 before the latter is dl^harged thiougjbi tlie 
oudet 30. 

The liquid estract from the fim'shgr is 
part recirculated tiu:oug^ ihe extractioni tube 
17 in order to build up flavour camponents 
15 concentratioiDi and the balance directed to die 
storagie tank 50. 

^ Another method of operating is to connect 
line 43 to a separate finisher to remove the 
coarsa: fragments which pass dirough screen 

20 18 and send the extract from diis latter 
finisher directly into line 32. 

When dealing widi fruits whose juices have 
a tendency to become bitter in storage^ the 
extract levd in the storage tank is maintained 

25 at a volume to allow a holding time of the 
extraa dierdn suffident to inhibit the occur- 
rence of hitter-flavour producing substances. 
For most fruits, far examplcj navd oranges, a 
holding time of approximately 30 minutes 

30 (120* F,) before pasteurization and hcmo- 
geoization is ample. H<m)genizadon> is accom- 
pli^iKi^ at approximatdy 1000 pounds 
square inch gauge pressure and pasteurization 
is accranplished by heating the extract to a 

35 temperature of 205** F. with a holding time 
of approiximatdy 10 seconds, followed by cool- 
ing to 40** F, in storage prior to canning. 

The flavour base extract can be rannprf 
widiout other addidons for use as a flavour 

40 base whereini the ultimate user may add sugar 
,or water to suit tastes and needs. If d^ed, 
'citric add and sweetener may be added, for 
example^ for a complete orange drink base, 
approodmatdy 0.5 pounds anhydrous dtric 

45 acid together with 17 pounds of sucrose per 
gaUon of extract may be added to yidd a 
flavour base which can be diluted witih water 
to provide an orange drink or an. oran^ 
sherbet. The extract, sweetened or unsweet- 

50 enet^ uoay be camted by heating it to 190*" F., 
filling it hot into cans and mmiediatdy cooling 
or, prtferably, may be hi^-l^perature, 
short-dme sterilized at 210'' F. for 5 seconds, 
cooled to 80° F. widiin 10 seconds and 

55 aseptically canned. 

Wa have found that by maintaining an 
extract temperature of 120° F. there is a 
Tnavimnmi extracdcn of desirable flavours 
without extraction] of excessive amounts of 

60 bitter or bitter-flavour producing substances 
which cannot be removed by subsequently 
holding the extract at an devated temperature 
as dscribed. Furthermore, we have found 
diat at 120'' F. there is excellent retention of 

65 substances; such as pectins, which produce 



good viscosity and body and which are per- 
manendy preserved after the pasteurization 
treatment. For example, at an ^tract temr 
perature of 60** F. the eflSdency of flavour 
cQmponents extracdon is reladvdy low (widi- 70 
out esoessive redmiladon) and tiie amount 
of natural orange oil in the extraa is also low. 
Also at diis temperature there is initiated 
rapid loss of extract viscosity whidi occurs 
during the period of extraction and the period 75 
required to homogenize and pasteurize the 
extraa. 

The amount of redrculaticm of extract 
through the extraction tube 17, where flavour 
canapoomts from the freshly-shredded fruit 80 
are extracted, will determine the concentration 
of flavour components. The concentration of 
flavour comptments will also be determined 
by die ratio of the amount of extrucdm water 
entering die extractor to die amount of fruit 85 
being fed. The amount of redrcularico is, 
h)Owever, limited by the size of the equipment 
and the effidency of the finisher. Also, too 
great a redrculation rate and volume will 
result in some of the extraa bdng in drcula- 90 
tion for an excessive time vridi resulting loss 
of viscosity of the final product. We have 
found that for optimum flavour frojn oranges 
it is best not to recirculate more than four 
vdumes of extraa per vchime t^^rfrf 95 
removed fromi the syaem, for lemcms not more 
than four volumes, for limes not more ibm 
two volumes, and for tangerines not more rh^ n 
three volumes. For fruijs such as mango, 
where die flavour is less from the ped than ICO 
from the soluble constituents of the fruk 
itself, it is not necessary to redroulate more 
than two vdmnes. 

The ratio of extractUMi vrater to firuit is 
opitimum at approximately one pound x£ water 105 
to three pounds of fruit. A much bi^iier ratio 

water^ produces a flavour base whidi is 
of suffident strength for commercial use and 
a much lower ratio does not provide suffident 
effidency in extraction, althwi^ if a hi^y 110 
cQQoentrated flavour base is d«ired, the vmter 
dilution caa be discontinued and only the 
juice recirculated. The normal operating range 
is aKHOKimatdy 1/4 pound to 2 pounds vmer 
to one pound of fridt. Limes, lemons andi 115 
grapefruit can» be extraaed with as much as 
(me pound- water to one pound of fruit 
because the natural flavour intensity in these 
fruits is higher t-hari in oranges. 

In fnjits where pectin destruction should 120 
be inhibited m extraction temperatore of 
between 90^* F. and 145** F. is required. The 
extract is then held at an devated temperature 
after extraction for suffident time to allow 
the removal of bitter-flavour-produdng sub- 125 
stances. TTie period between extractLoa and 
pasteurizatioQi is most critical in the case of 
navd oranges with 30 minutes bdng optimum 
at 120** F. Lemon and lime flavour extracts 
arc best hdd at devated temperatures fix 190 
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no longer than three hours before being 
pasteurized to prevent the devdopment of a 
"weedy" flavour and are preferably held 
feu: about 30 mmntes. 

5 Aldiougji the primary purpose of the inven- 
tion is to prepare citrus flavour bases^ the 
process and apparatus can also be used for 
the esiracdon of flavour advantageously from 
such Tnarmals as coconut meat, mango or 

10 guava, where much estzactable flavour eadsts 
m die non-juice portion. 
WHAT WE CLAIM IS:— 
!• A condnuous mediod for forming flavour 
bases^ as hereinbefcffe Hgfing^j fruits 

15 wherein the flavour componeats are initially 
extracted from a shredded mass <^ fruit by 
adding heated water thereto to pioduce an 
aqueous liquid containing juices from the 
fruit at a temperature between 90° F. and 

20 145° F., and wherein the said liquid is con- 
tinuously passed through said shredded fruit, 
and heated water is added to said liquid if 
desired, until a desired concentration of 
flavour components in said liqxiid is attained. 

25 2. A method according to Qaim 1, wherein 
the fruit is continuously shredded, and con- 
tinually moved through an extractor stage to 
extract die flavour components thereficom, and 
whfrein a portion of the resulting liquid and 

30 flavour component mix is directed to storage;, 
and tiie balance of the resulting liquid and 
flavour component mix is directed to said 
extractor stage to be mixed, if desired, with 
the heated water supplied tiiereto. 

35 3. A method according to Claim 2, for 
preparing orange juice in which said water is 
mixed wudi saM resulting liquid and flavour 
ccanponent mix at a rate of frcnn 1/4 to 2 
pounds of water per pound of &mt. 

40 4. A method according to Claim 2 or 3, 
in which said portion of die resulting liquid 
and flavour component mix is hdd in storage 
at an elevated temperature for a time sufficient 
to parevenf the development of bitter-flavour 

45 producing substances in the mix. 

5. A mediod accoidmg to Claun 4 in whidi 

said elevated temperature is such as to pre- 
serve the pectin in the extract. 

6. A method according to Claim 4 5, 
50 for preparing orange juice in which said liquid 

and flavour component mix is hdd in storage 
for approximately 30 minutes at a temperature 
of die order of 120° F. 

7. A method according to any of the pre- 
55 ceding daimig which comprises percolating the 

heated extracted jmce through the shredded 



mass. 



8. The method for preparing flavour bases 
of citrus fruits according to Qaim 1, wherein 
the extraction is conducted at a temperature 60 
above 90° F. to inhibit pectin destroying 
em^e action and bdow 145° F. to prevent 
the formation and ret^tion of bitter-flavour 
producing substances, and dien pasteurizing 
and canning the extract. 65 

9. A conceatrated flavour base made by 
die process of any of the preceding claims. 

10. Apparatus for ipreprang flavour bases 
of fruits comprising a shredder for shredding 
the fruit, a mechanical extractor for extracting 70 
juices from the shredded fruit, means for 
diluting the juice with heated water, thereby 
raising the temperature of the resultant diluted 
juice to between 90** and 145° F. and means 

for passng dye heated diluted juic^ widi 75 
additional heated mtsx, if dedred, through 
said shredded fruit. 

11. An apparatus according to Claim 10^ 
comprising a ho|^ier, a shreddmg device hav- 
ing an inlet communicating wii£ the hopper 80 
successivdy to shred fruit fed to said hoi^par^ 
means forming an indined passage, a forami- 
nous screen at the lower portion of said 
passage, means for feeding shredded fruits 
from the shredder to said passage above the 85 
screen, a screw conveyor in said passage^ 
means for rotating the conveyor to move 
shredded fruij: from 4e lower portion of the 
passage to a disdiarge opening at the upper 
end thereof, a finisher communicating with 90 
the upper end of said passage, said finisher 
having an inlet for recdving shredded fruit 
from the passage and a discharge oudet, a 
source of heat^ water, and a liquid circuit 
induding means for c<mducting a potion of 95 
the liquid passing through the screen to 
storage and die baknce of liquid to the upper 
end of said passage^ and means for mixing 
heated vTater wi^i the liquid at said upper 
end of the passage. 100 

12. A continuous method for preparing a 
flavour base of fruits substantially as herein- 
before described. 

13. An apparatus for preparing flavour 
bas« of fruits substantially as hereinbefore 105 
described wi^ particular reference to ±e 
embodiment shovm in die accompanying 
drawing. 



STEVENS, LANGNER, PARRY & 
ROLLINSON, 
Chartered Faten]: Agents, 
Agents for the Applicants. 



Leamington Spa: Printed for Her Maiesty-s Statione^ Office^ by ti^e Courier Pr^.-.1961. 

PuSlislied at The Patent Office, 25. Southampton Bufldings, London, from which copies may be obtamed. 



3 



868973 COMPLETE SPEaflCATlON 

I <5HPPT Thit drawing It a r^niualon of 
' the Original en c redoctd tah 




